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GREENHOUSE CUCUMBERS are one of the three 
most important vegetable crops grown in forc- 
ing houses. Large quantities are produced in the 
forcing ranges around Boston, Mass., Rochester, 
N. Y., Ashtabula, Cleveland, and Toledo, Ohio, Chi- 
cago, 111., and other points. Lettuce, cucumbers, and 
tomatoes make up the bulk of the vegetable forcing 
crop of the United States, according to the 1929 
census, being worth about $8,000,000 per annum. 

Cucumbers deteriorate rapidly after they are re- 
moved from the plant, but those that are properly 
grown in greenhouses near the market can be placed 
in the hands of the consumer in a fresh, crisp 
condition. 

Success depends on the kind of greenhouse used, 
the availability of cheap fuel and labor, ready access 
to suitable markets, and close attention to details. 
Cucumber forcing is a highly specialized form of 
work, but under favorable conditions the industry 
is profitable. 

There is an increasing demand for cucumbers of 
the quality that can be grown in greenhouses and 
delivered to the consumer in a fresh state, and it 
would seem that there is room for a considerable 
expansion of the industry. 
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GREENHOUSE-GROWN CUCUMBERS 

GEEENHOUSE-GEOWN CUCUMBEES occupy a high place 
in the estimation of those who have learned to appreciate their 
superior quality. While the cucumber is not high in food value, it is 
extremely popular, owing to the fact that it is an appetizer with a 
sprightly flavor which appeals to most palates. It can be served 
with various dressings and is much used as an ingredient of salads. 
The development of the vegetable-forcing industry in this country 
was largely influenced by the winter demand for cucumbers, lettuce, 
and tomatoes; and these have always been the most important vege- 
table-forcing crops produced in the various sections of the United 
States. According to available records, cucumbers are second in im- 
portance, with tomatoes occupying first place. These crops represent 
at least 90 percent of the $8,000,000 annual value of the vegetable- 
forcing crops produced in this country. 

LOCATION AND GROWTH OF THE INDUSTRY 

Vegetable forcing in the United States had its pioneer develop- 
ment in the section near Boston, Mass. This was quickly followed 
by the erection of extensive ranges of forcing houses at Grand 
Eapids, Mich. Subsequently the industry developed in such centers 
as Eochester, N. Y. ; northern Ohio, including Cleveland, Ashtabula, 
and Toledo; Chicago, 111.; and many other places. While the in- 
dustry is centralized in the places mentioned, it is by no means 
confined to these areas, as vegetable -forcing ranges are to be found 
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in nearly all sections of the country. Wherever the growing of 
greenhouse vegetables is carried on, cucumbers usually constitute an 
important part of the product. 

Many factors have influenced the growth of the vegetable -forcing 
industry in the sections where it has attained considerable impor- 
tance. The modern forcing house makes it possible to produce a 
high-grade product over a wide range of seasons and to put it on 
the market within a few hours after it is harvested. Cucumbers 
grown in this manner can be carried to the proper stage of maturity 
on the vines and put in the hands of the consumer in a perfectly 
fresh state. Few vegetables lose more in quality by not being served 
perfectly fresh than does the cucumber. The use of the forcing 
house makes it possible to mature the crop at seasons when the out- 
door-grown product is not available. Moreover, it is possible to 
grow greenhouse cucumbers so that they can be marketed in compe- 
tition with much of the outdoor-grown crop produced in the winter- 
gardening sections of the country, which must bear an exceedingly 
high transportation and handling cost before it reaches the consumer. 

Vegetable forcing in the United States is not an old industry, and 
many of the existing establishments were located without much con- 
sideration of the factors affecting the economical production of 
vegetable crops. In many cases the greenhouses have been built 
Avhere they now are simply because some one with an interest in such 
work undertook it in his locality. It should be borne in mind that 
success in this industry is largely influenced by such factors as suit- 
able equipment, cheap fuel, quick access to markets, a sufficient sup- 
ply of labor, soil suitable for the crops, and an abundance of water. 
A supply of stable manure is essential, and if this cannot be secured 
from a nearby city, provision should be made to obtain it from a 
dairy or stock farm so located that expensive hauling charges can be 
avoided. The weight of cucumbers is relatively greater than that 
of the other important forcing vegetables, and in establishing a 
range where cucumbers are to be the main crop it is important that 
the location be as near the markets as practicable, on account of 
transportation costs. It would seem that the grower who produces 
a high-quality product and puts it on the market in a fresh condition 
at a price which makes a profit possible has an excellent chance to 
make a success of the greenhouse-cucumber business. 

SUITABLE GREENHOUSES 

No important vegetable-forcing crop is more sensitive to the con- 
ditions under which it is grown than the cucumber, and success in the 
production of the cr^ is largely dependent on having houses suited 
to its requirements. The type of house best suited to cucumber grow- 
ing is one which is equipped with a heating system with sufficient 
capacity to maintain a uniform temperature during periods of se- 
vere cold, as sudden fluctuations are very injurious to the plants. 
Drafts are liable to induce powdery mildew, and the house must be 
of such construction that strong currents of cold air cannot reach 
the plants. A large greenhouse containing a great volume of air 
is usually less subject to sudden fluctuations in temperature and is 
easier to ventilate without exposing the plants to drafts than small 
houses. 
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Tn the Boston tm^m Ihrae-qiiartBr-ijpan houses from 25 to ^^G feet 
wide and 200 to 600 fvi^l h)nfr «re l.a.rgtdjr umA for the pnxhietion of 
ciicnnibers and other crops. These Uonsaft fere iiiiuJlY built with the 
ri(h'e rnnnin*^ east and west and with the h)ng side of the roof to tm 
soiiTh. Fi«,nire 1 sliows the exterior of a typifal house of this de- 
scription. ""TIic interior arnui*r<Miient of such a house is shown in 
ivrnvi} ± It will 1)C noted lluit tliis house is not iiltcd with raised 
brnche^," but that tho crops are ])r()(hieed in ;rronnd beds with boards 
n\o\\^ the. WHlks to k^J) the f§oil in place. Many of tiie houses budt 
accordino- to the ariilia'igl^ffuMit shown In figures I and 2 ire con- 
structed with wooden poife lUid wood or c^st-iron gwmvs pipe 
l>urliny and in?:i(U'J pip« poiit-s, while othei*^, mainly of later coustruc- 




' for the r)r.HlinUl.>,ii ct rii«>uil».'i-S .--Hut f.-rni.!? crops. 

tiou,aroof thftSfiTli-iron tvpe \^ifti iron posts liavini^ Sfwial i)()^t-t..i) 
fitting's currying au«:le-ir(m osivc plates and witli pM-w or stnictiiral 
steel pnrlins, purlin braces, and inside posts. ... , 

Tho ri(l<'e-and-fiirr()\v tvi)e of <;recidiousc. consisting of » iiuml>er 
of e(nial-sT/.e(l niiit.s built side by side with but two Oiit?!ide vtfllls 
»ud with tJie inside <riitters carried on rows of i)ipe i)o.-ts, inakint? in 
aire^t oae liu-ge lion'se, is hirjiely employed for the production ol 
ciiciinibcrs >ind othur w-etable crops. Ki-iire :5 slu.ws the exterior 
of such a raii-e of house*. This type of house is used by some of the 
mo^t successful jriowers of ciicnmbers. For tim results it should 
1,0 built with veiT high eaves, those with tJic guttai* 8 to 10 ta«t 
from the "round" heiiifi none too hiirh. This plan imikess it Um 
diillcult to ventilate tho hoiBKi without ^ixposing ih« crops to dr«tts 
from the ventilators. 
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KiURK :\. — Kxtcrlor of ii ningf of rldf<(i-«n(l-rurrow lioimnu. ThQ high oiwum fer# a 
ties 1 ruble fc«iture. Tho Intwlor of sueh a rrnift? U shown In Mguri^ S. 
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^Vithiu recent years the large deUclmd house ^vith a steel frame 
has become very popular for vegetable forcing, and particularly for 
tlio forcing of ciicuniber.s. lliesc houses are built as wide as 85 feet 
and as long as GOO to 800 feet, enclosing an acre or more of ground. 
Thmo structures contain a large volume of air, and when (ittod with 
proper beating equipment are not subject to sudden (luctuatums \\\ 
temperafan-e. The ridge of such a house is from t>0 to :M) feet from 
the ground, and there is UUle danger oi air curriMits from tlie ven- 
tilators siriking the plants. Figure 4 s\wif% the- interior of such a 
house planted to cucmnbei^s. Very nearly ideal conditicms for the 
pnKluction of cucmnhers can be obtained in such houses, as they 
enclose a largo space where not only the temperature but other fac- 
tors governing the growth of the crop are under tlie control of the 
opeM'ator. 




rir.iiKK 4.— liittTlor of n larKO sti#«l-friimc hom» plimhwl to cucumlHirs. 



Cucumbers are successfully produced in nuiny kinds and sizes of 
forcing structures. The tvpc of house best suited to the needs of the 
individual grower nnist be determined by the character of the site, 
the expendAure whidi can be made for the structure, and whether 
the house is to be us^d mainlv for tJie growing of cucuuibw'S or other 
crops; but in the light of tho'experience of successful gvowm's Uxjated 
in manv parts of the country the best results can be h*a tlirough 
foUow-ing tlie suggestions inacle in tJi© precc^ding parHgraphs. 

RELATION OF CUCUMBERS TO OTHER FORCING CROPS 

Cucumbers are not a satisfactory greenhouse crop for production 
diUMngthj(3 short days of midwinter, as they dejuand long daylight 
hmv% witli i>l^it.y of sujishine. Tliey n.re not very succeasful as % 
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fall crop, and umny gro\¥iM-s produce tliaiu dnrin*^ the spriii^r, utiliz- 
ing their houses dunni; other portions of the year for lett'iice and 
tonmtoes. Lettuce is about the only crop forccul in a lar<re way that 
docs well in <,n-eenlu)uses in midwinter, and practically^all forein*^ 
ran<,a\s <rrow it durin<r the winter season'. Some <;rowers utilize their 
houses during the autumn mouths for the production of tomatoes, 
follow those with lettuce, and thoii plant tJie space to the repdar 
spring crop of cucumbers, thus occupying tJie groujid until "^niid- 
.suinnuir, or untd it is necessary to prepare for the autumn crops. 




Kkjuuk 5.— I.fttncc phinlcil iis nn Inlorcrop In n encumber Imnse. Th*' lf(iiu-c Is mnove*! 
lH;furi> tlii« encnmher plains mtnUi nuy consId^niMM size 



r growers plant lettuce early in the autumn and produce two 
or three crops, then set their houses to cucnndH'rs for th<* usual spring 
crop. 

COMPANION CROPS 

Cuciuuber plants require a considerable i)eriod to come to hear- 
ing size, and short-season crops, such as radishes, lettuce, or spinach, 
are sometimes planted between the rows of encumbers in order to 
produce an income from this space during the early sta^Qs of iho 
development of the cucuniber crop. Cucund)ers dema'nd a aifJj t^n- 
peratnre, and tJie aonditjoui- jy-ft mjyntninud ^-o tliat tjiii* Crop mil 
make its best dAv*lopifienk While the c^ufipanion crops do not, as a 
rule, thrive beat when grown between the rows of cucund)ers. it is 
often possible to secure yields which add materially to the incouK* 
from the hou>es thus occupied. These secondary cro'ps are harvested 
before the (•ucnud)er plants reach hearing size'. Figui-e T) shows a 
hmmi plnntA'd to cucnmbCM-s with lettuce n companion crop. 
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SOILS 

Rather light-textured loamy soils are considered best for the pro- 
duction of greenhouse cucumbers, but some of the most successful 
ranges are located on heavier soils. Soils well supplied with organic 
matter and with plenty of available plant food are necessary to the 
production of high-grade cucumbers. As long as these essentials are 
supplied it does not seem to make much difference as to the exact type 
of soil upon which the crop is produced, but it should be borne m 
mind that the lighter soils are easier to work and usually have better 
natural drainage than the heavier types. Good natural drainage is 
highly desirable. Careful consideration should be given m locating 
a new greenhouse enterprise for the production of crops to be grown 
in the natural soil, as is the practice with most of the vegetable crops. 
If the original soil is naturally good, its physical character can be 
greatly modified through heavy applications of manure, lime, and 
fertilizer and the constant working incident to the production of 
greenhouse crops. 

MANAGEMENT OF THE SOIL 

Owing to the high cost of forcing structures and the heavy ex- 
penses for fuel and labor to keep the space enclosed in a condition 
suitable for the crops, it is necessary that the space be fully utilized 
at all seasons of the year. The greenhouse operator has a more 
serious problem than that which confronts the outdoor grower, as he 
must maintain the fertility of the soil and control insects, diseases, 
8nd other pests without practicing crop rotation and many other con- 
trol measures. The nature of these problems has brought about dis- 
tinct practices for keeping greenhouse soils in a high state of pro- 
ductivity. Glass farming has come to be a highly specialized in- 
dustry, where the expenses per acre are very high and the returns 
many times those secured from the most intensive outdoor vegetable 
growing. 

SOIL STERILIZATION 

The sterilization of greenhouse soils as an insurance against 
diseases which may attack the crop is almost universally practiced 
by vegetable growers in all sections of the country. It is also an 
effective control for the nematode which causes the root knot of 
cucumbers, tomatoes, and other crops and is also a distinct aid in 
controlling insects which pass part of their lives in the soil. Success- 
ful vegetable growers sterilize the soil once a year, usually in the 
middle of the summer, between crops. 

Sterilization with live dry steam is looked upon as the most ettec- 
tive method of securing the desired freedom from attack by the va- 
rious pests. Several methods for sterilizing the soil with steam have 
been devised, and the one best adapted to the use of the individual 
grower must be determined by his conditions. One of the oldest 
methods uses the inverted pan. This apparatus consists of a pan of 
metal or wood 7 to 10 inches deep, 5 to 7 feet wide, and 10 to 12 feet 
long This pan is usually made to correspond to the width of the 
beds and not too large for the boiler capacity. Figure 6 shows a pan 
made of sheet metal, this being a desirable type, as it is an easy mat- 
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tor to force the odjios of such n pan into the soil no th>it tho stmn^i 
will jiot escape. The steam is admitted throu<rh n ho;;o ii.tifei.clied to 
n pipe, as shown in the illustration. The piyj is of sucli dimensions 
Umt itjiUiit reaches across the 12-foot l)cds in this range of standard- 
auy^I houf^ The Garriime is so constructed that the pan may be 
vAitiHl clear (Tf the soil «ud rolled to a new location. The concrete 
walks nre ko spaced and arranged that they serve as a track for the 
carriage carrying the pan. The steam hose is of such a length that 
several settings can be made without disturbing the coun<*€tioiu 
Steam IS supplied to this G- bv 12-foot pan from a lOOdiorsepowe/ 
holier. It would be imi>ossible to carry any considerable pressure 
inside tlie pan, as this would lift it from tJic ground, allowiu"- the 
steam to escape. In i>r}.ictice it is usually necessarr to place "sand 




hags or other weights on the pan to prevent its rising. The pene- 
tration of the steam into the soil is iutlueuccd by the character of 
the sod itself. In tests made with the apparatus shown in figure G 
the steam, which was supplied by a 100-horscpower boiler, producod 
in llO inuiutes a Uinp«trAtaTc of 210° F. at a depth of 12 inches. 
'J'he sod in this cnm was n mtlier hm^y h)ain. Whik a steam pan 
nmy not be equally efficient under all conditions, it would seem that 
\iM ma makes it possible to secure temperatures which should be an 
efFectivc control for most of the soil enemies of greenhouse crops. 
Soil that is either too dry or too wet does not sterilize to the best 
advantage. For best results it should contain just about the right 
proportion of moisture to be in good working condition. 

Another nietliod widely emj)loyed eonsist.s in the use of sets of 
perforated pipes which arc buried in tlie soil about a foot deep, steam 
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beiii*' jidinitted thr<)n<rh n hose eomiection until Ui« imp«r 12 (H* 
inches of the <rronn(l reaches n teinpenitnre of 212° F. Pipes 
inches in diiiineter arc usually employed in sterilizin.L^ These are 
attached to 2-incli headers, the pipes bein*r spaced about 1 foot apart 
and havinfr Vs-"h*1^ holes drilled at intervals of a foot :\Unv^ the 
botifeoiu. The set of pipes may bo ns long n$ desirable, but their niim- 
her and l<»ngth are determined by the size «nd shape of the beds and 
tli<» available boiler capacity. One concern iii nurlheru Ohio mm 2 
sets, each made u\} of ten i>/o-inch pipes 8^) fert lon^r and qiaced 1 
foot apart. AVhen both of these are in nse at the same time it recpiires 
4r>0 horsepower at the boiler to supply snflicient steam. It is possible 
for those havin<r simill boilers to fit np sterilizinjr coils ot a. size 
suited to their capacity. Fi<:uro 7 shows n sterilizer made up of 




(IcpoiHlitijyr oil I he size nf tho Dods :iih1 mo itniicr nii 
aivtfcrin^ oii# sflt of plp»« vvIiIU* tli« oUiw I* In uaw. 



4 lines of J-iiich pipe 20 feet Ion;:, spaced 1 foot apart, and ftMl 
Avith steam from a 20-horsepower boiler. A set of these j)ipes is 
buried near the ri^dit side of the frreenhoiise shown in the illustra- 
tion, the steam entering through the hose connection. A workman 
is covering a second set, so that the eonnection can be shifted to this 
ajid ilux work carricul on continuously. This method is very (effective, 
but it k liiborioiis and costly. Considorabk hok dimgreeable work 
is involved in burying jind cbuJigiug th# pipm during muj&mniner 
weather, when the\sterilization is usnallr carried on. .Vht qpiinfeifcy 
of fuel re(iiiired for sterilizing bv the perforated-pipe methoo not 
greatly diircrent from that needed for .sterilizing by the i)an method, 
but the labor is greater. 

Still another method, known as the steam harrow or rake system, 
h nssed t^) a considerHble ext^jnU A frjiinew<n-k of pip» of a size 
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suited to the beds to be treated is fitted with pipe teeth similar to the 
teeth of a coarse rake. These pipes are of small diameter, usually 
1/^ inch inside diameter and about 6 inches long, with the bottom end 
closed by being flattened and with %-inch holes drilled through them 
near the lower end. The teeth are spaced about 6 inches apart in 
each direction. The apparatus is attached to the steam supply by 
a hose, and the steam forces its way through the small holes into the 
soil. In using the sterilizer the teeth are forced into the soil, and the 
device is covered with a canvas to retain the heat. When the opera- 
tion is completed in one place the rake is lifted by the workmen and 
moved forward to the next location. Two or more of these rakes 
are usually used by the same men, so that the work can go on con- 
tinuously. This device does very effective work, and the labor 
involved is not great. 

Permanent lines of 4- or 5-inch draintiles are sometimes installed 
about 11/2 feet deep and from 18 inches to 2 feet apart in the green- 
house and live steam turned into these until the soil at the surface 
reaches a temperature of 212° F. The lines of tile can be used for 
subirrigation purposes as well as for soil sterilization. 

Sterilization is sometimes accomplished by flooding the soil with 
boiling water or by forcing boiling water into the soil through a 
})ipe fed by a hose connected to the boiler. This method is often prac- 
ticed in plants where steam is not available, and it gives very good 
results. One objection to its use is that it leaves the soil in a pud- 
dled condition, and considerable time must elapse before it can be 
prepared for the crops. 

A solution of formaldehyde, 1 pound of the commercial solution 
to 30 gallons of water, used at the rate of a gallon of the solution 
to each square foot of bed surface,, is quite extensively employed for 
the control of diseases affecting greenhouse crops. The method is ex- 
pensive and hardly practical for large areas of greenhouse soil, but 
highly desirable and economical for plant beds, etc. After treatment, 
the soil should be allowed to lie for several days before seeds or plants 
are placed in it. Here again, as in steam sterilization, it is im- 
portant that the moisture content of the soil be normal. 

STABLE MANURE 

Stable manure is essential to the best results with greenhouse 
cucumbers. In the past, little difficulty has been experienced in 
securing ample supplies from the large cities, but this supply has 
dwindled until it is now impossible to obtain an abundance of good 
manure at a moderate price. Much of the manure now coming from 
the large cities is of poor quality. Special precautions should be 
taken to avoid the use of manure swept from the streets, as this us- 
ually contains considerable oil and particles of paving material. 
Manure from oiled roads also should be avoided, as the oil con- 
tained in such material is usually present in sufficient quantity to 
be distinctly injurious to the plants. It is also advisable to avoid 
the use of manure mixed with shavings or sawdust, as it is liable 
to be injurious. Many growers have adopted the expedient of se- 
curing their supplies from some nearby dairy or stock farm, often 
operated as an adjunct to the greenhouse enterprise for the pur- 
pose of supplying the manure essential to success with forcing crops. 



For <n'()^Yin•: ciiciiinbors it is (le>iral)lo tliMt the nianiirc be iipplii'd 
at the V'Hto oAu) to 40 tons to the acre, or ahcnit a 2-h()rsc \o:u\ to 
l.CKK) or 1,5(K) icpii^^o feet of ^rroniuh The npphcntion of s^iieli 
dressings of iimiaur*^, iriMdt just afl-^M- the soil is sterihzed aiul betore 
it is plowed, .^lonlfl looked upon as » necessary praelice lor 
luaiiilaining the soil in a lii^di state of pi:oduelivit y. 'Ihe actual 
phiiil-food recpiirenienls of the crop shftnld be lar<relv provided lor 
(hron<di top-dressin<rs of manure and fertilizers a^)plied from tnn^ 
to tinu; as the plants develop. The application ol lar^jjc (iiiantitie?^ 
of manure involves considerable labor, but this can be reduced 1)V 
the urn of saiUible equipment. Lar«rc ^rivenhouses should be fitted 
with dCKJrs of sGch si/e that the manure can be hauled directly into 
the hoiw bT t^^^im. Fi^ur© 8 diuws tba interior of such a house ui 




KMji-uK S.— Ilniillns: mnimre into il.* j;rrrulM>iis«. In tlils vu^*i tlu? n.ninir*' U spruna by 
irantl. Imt inn mi n- spn-Hd^^rs iirc i^oiiu'tliiitf.s miipIo.M-d. 



whicli the mannrokbinngypra^d priparatory to pIo\Yin«r the <rround. 
Ill some cases inannrit qjre?iders are employed for haiilnig and 
spreadin;^' the munuri in tlia honieit. 

PREPARATION OF THE SOIL 

In modern ve«^etal)le-forcin<,' houses the soil is plowed and pre- 
Durad largely bv :i team or by a tractor, but in houses whose con- 
krucfion is^siich that this is impossible or difluailt the work is 
iisuallv done bv hand. Figure 9 shows the plowin<j^ „i process, a 
Kiiicrh^ horse hein^r u.^ed in this ci.iWi. but *i mod«>rate-sized tractor 
caiKihlc of tiirnin^r within a short radji:K<«; c^M t-nipluvod U) g<>o<l 
advanta«rc. Most powers believe that t^ic soil should b<^ tnrned to 
n d(M)th'\)f at least 10 inches. The method usually einpho^ed m ui- 
corporatin<r the manure with the soil is to have men place the nmnnra 
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in the furrow aft(M- each roniid of tlic plow, thus insuring its being 
covered tlioronghly. Figure 0 shows piles of manure ready to be 
placed in tlie furrows as the plowing proceeds. 

The preparation of the soil after the plowing is couiplete<l is 
usually accomplished through the use of a. disk harrow, a drag, or ii 
similar tool. Jt is tlie aim of tlie best grow^i'S tiO proride a per- 
fectly prepared i6dd b<)d 6 or 8 incliQ« Amp. and the equipancsfit umd 
to accomplish thi.«; result ift dotermiuiid by tha nat^nre of envh cast*. 

PLANT FOOD FOR TftE CROP 



A rapid uninterrupted growth is necessary if a satisfactory crop 
of high-grade cucumbers is to be obtained. This nuikes it neces- 
sary that the soil be well suppli.od witJ"i plant f(M)d before Uie. crop 




rtci'KK It." liowhiR in tlu* fc'rwuhousc with n onc-horsc plow. The m.'Uiunt Is bi-liiK 
iipplird 11 ml tinned imdcr us the plnwiiijr prnfjrcssrs. Sometimes two Imrsc ttM»ls nrc 
used, and In otluu* i-as(*s small trnrt'nr?! ar^ cunployud. 



is set, so that the young plants will have an immediate siipplv of all 
the (dements essential to their ])roper development. In the past 
many growers have made it a practice to depend almost entirely 
on iliannre for the plant food for the crop, but as this does not 
always supply the qua uti ties of the es.seutial eleiuentt mnidtd for 
lieary yields* tliere is % growing tendeiic)^ to depend on aomiiiercial 
fertilijsers for most of the food supply, with good manure fim* from 
shavings, sawdust, or other injurious materials supplying the organic 
matter and part of the plant food. Aj)plicati()ns of l.OOO to 2,000 
pounds per acre may be made of a fertilizer containing 4 to H percent 
of nitrog(»ii, about, half of which is in the form of nitrate of soda- 
or sulphate of ammonia and half in the form of dried blood or 
t^fukage, 7 to 9 j)erceut of superpliosphatej and 4 to 5 pei'C(Mit of 
potash in thf* form of niuriat^. Some growers modify tiiii by niing 
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a mixture containing not over 4 -percent of potash and apply hard- 
wood ashes containing from 2 to 4 percent of potash at the rate of 
1,000 to 1,500 pounds per acre. These materials are usually sown 
broadcast with a fertilizer distributor or by hand. All these mate- 
rials are supplied during the final stages of the preparation ot 
the soil and are supplemented by special applications while the crop 
is growing. 

LIME 

Owing to the intensive cropping systems followed in the green- 
house, the soil is liable to become acid, and lime must be used to 
correct this acidity. The need for lime may be determined by test- 
ing with litmus paper or by a lime determination in a laboratory, 
or, what is usually the best practice, the greenhouse man may make 
experimentar applications from time to time, using the information 
thus secured as a basis for the treatment of the remainder of the 
range. The cost of lime is low, and the grower should not take the 
chance of poor crops because of lack of lime in his soil. The form in 
which the lime should be applied must be determined by conditions. 
If quick results are desired the use of ground stone lime or hydrated 
lime may be advisable, but where a slower acting form is desirable 
ground limestone is satisfactory. Applications of from 1,000 to 2,000 
pounds per acre will usually be found sufficient. It is better prac- 
tice to make rather frequent, small applications than to give heavy 
treatments at infrequent intervals. The use of lime more than once 
each year is seldom necessary. 

VARIETIES AND SEED 

Two distinct classes of cucumbers are used for forcing in the 
United States. The English forcing type is represented by such 
varieties as the Telegraph and the Duke of Edinburgh. Cucumbers 
of this class are extensively grown in forcing houses in the eastern 
portion of the country and to a slight extent in the Middle West and 
the West. The major portion of the cucumber crop produced in this 
country is of the American field type, of which special forcing 
strains have been developed. In some cases crosses have been made 
between the English forcing varieties and the American sorts. The 
Abundance and Davis Perfect are two of the best-known crosses, 
and these are extensively grown. A sort known to growers as the 
Long Green is probably a selection of the Telegraph and is quite 
largely grown by vegetable-forcing interests in Ohio and Michigan. 
Most of the American forcing strains belong to the White Spine 
group. Some of the best-known varieties of this group are the Im- 
proved Arlington White Spine, the Extra Long White Spine, and 
the Evergreen White Spine. Many growers have developed strains 
of their own and save their own seed from year to year, and some of 
these have been named as varieties. Such a selection, known as the 
Irondequoit, is grown in the Rochester, N". Y., area. 

Sometimes the seed crop is grown out of doors during the summer 
months, and in other cases it is saved from the greenhouse crop. In 
either case selected plants are set aside for seed purposes and the en- 
tire supply is secured from those plants having the desired character- 
istics. The general character of the plant, including its vigor, pro- 
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(lu(*tiv(Micss, resistance to disenso, niid longevity, is t-:ikcii into neeoiint 
in innkin*; tlu*. selection. The success of the <;re(Mih()iise crop deixMuls 
to :i hir*re (k**rree on the seed ; heneu, titxtrtfuie c«re shoiihl be exercised 
to secure a yiitibfactory supply. 

MANAGEMENT OF THE CROP 
STARTIMG THE PT-AflTS 

Strong healthy plant*; nvG essmtial to a sati?sfart'orr crop of <rre(Mi- 
liousi^ cucumbers. It is desirable that the crop occupy space in the 
houses for as short a tinu^ as possible, so as to make rooui for the 
greatest nund)er of crops duriug the year. For this aud other rea- 
sons the plants are usually started in a separate house where they cnu 




Kkji rk lo.— CuonmlMT plunls In -l-Incli pots. TIk# soimI tor rlit!»<* pUnils wiis .sown In ii 
In -a II 1 1(1 Uh* plnnls tninsfiTicd wIumi mIioiii wn^ks old. iHtvu the s^imI Is pliicfit 
dIrrcU.v In ihv pnis or oilior c*(>nlaln<>rs nsed. 

tm jriveii >jjei.'i4il caiv^ mid wUvu ^\uvik\ wcefen old llit-y jmi- pIjum^^J 
in tm hm^tA^ v^lmv lUe irnm k tu Ih} prtNliiocd. Figuro -l^^i^v- tb« 

kBtidlin^r of the pl*^ Thr iN-nrlM s fliita^Ttootet und nil th^f ^tflp- 
nit-nt: u^hI in the pfiwtirffioit nf tin- phuit- ^TinMd Im^ tFmronffhfv ^n- 
lufi'vXvA I'rtch tinu* ii rnip f i '-ln ■■]. Tlii^ ntjiy Iw jii'iMH8>pli^.|itd 
by !-^}ii'jayiri|[ or 'WOf^lntii^ iliv MiuLfiEiLrELt uIeIi ii ^^oIilEImel ihudi' Uy 
folding i pound of foTTiialdehyde to i'A) gal!ons of water or uy dis- 
solving 0 ounces of corrosive !»ubli unite in ">() galIon.$ of water. It is 
9in excellent [)lau to keep in oti5 of the plant hmi<st-s all the tr)ol< 
nt^iMl for tlie production of the plants aud to allow no transfer of 
siK'li (^quipuumt without steriliz?iti<ni from other parts of the range, 
to the pl«nt houje&j us such a practice might introduce di^ea.^es fr<»m 
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the other houses to the section where the plants are being grown. It 
is also unwise for the workmen handling the crop in other sections 
of the range to have access to the plant house, as diseases may be 
carried on their hands and clothing to the young plants. When the 
same person is required to look after the work in various portions of 
the range, it is well for him to sterilize his hands in a solution of 
mercuric chloride of the same strength used for the benches and 
tools ; also to change his outer clothing before entering and handling 
the young plants. Special precautions are necessary, as usually 
some disease is present in the bearing crop, and if the young plants 
become infected their chances for developing into strong high- 
producing plants are materially lessened. 

Soil used for the production of cucumber plants must be of good 
physical character and well supplied with available plant food. A 
soil prepared by composting 2 parts of old bluegrass, redtop, or 
other suitable sod and 1 part of cow manure is usually satisfactory, 
although many growers make a practice of adding 2 or 3 pounds of 
bone meal or a high-grade fertilizer to each ton of the soil. A mix- 
ture containing 4 to 5 percent of nitrogen in the form of dried 
blood and nitrate of soda or sulphate of ammonia in equal propor- 
tions, 7 to 8 percent of phosphoric acid, and 3 to 4 percent of potash 
is suitable for this use. Soil needed for the production of cucumber 
plants for a spring crop should be composted during the previous 
autumn, turned once or twice during the late fall before severe freez- 
ing weather occurs, and brought into the plant house during the 
early winter, so that it will be available when needed for starting 
the plants. The soil should not be allowed to dry out while being 
prepared for the production of the plants, and the aim should be to 
Iceep it in a satisfactory condition for plant growth. When fertilizer 
is used it is as a rule mixed with the soil at the last turning before 
the crop is to be started. In the final working of the soil it is a 
good practice to use a screen of about i/2-inch mesh, similar to a 
coarse sand screen, so that all lumps and foreign material can be 
broken up or removed. The screen illustrated in figure 11 is well 
adapted to the work. Time and care devoted to the preparation of 
the soil for the production of cucumber plants will pay good returns. 

Sterilization of the soil used for the production of cucumber plants 
is extremely desirable, and the process should be carried on at least 
2 weeks before the seed is to be sown. Sterilizing may be accom- 
plished by spreading the soil on the floor of the greenhouse or on 
one of the benches and using the steam pan already described and 
illustrated in figure 6, or the soil may be placed in flats which 
are stacked on a truck and run into a cabinet, as shown in figure 12. 
This cabinet is of concrete with a wooden door. One can be con- 
structed of lumber or of metal and need not be expensive. Steam is 
admitted through the top by means of a pipe leading to the boiler 
and is distributed by a perforated pipe running the length of the 
cabinet. In practice the steam is admitted until the soil reaches k 
temperature of about 212° F., this usually requiring about half an 
hour. In some cases the soil is sterilized in bulk in a cabinet, but 
this means additional handling. Sterilization in an oven or by fire 
is not usually advisable, as it injures the productive qualities of the 
soil. 



L6 iumj.ktix i:iL»o 




Pl«i:itK 11. — A typf «»f screen well adiiptoil Ui tlie prepn ni t itiii nf the well fliiocl potting 
St©!! n^^ded for thu pUMlucliuii of encuiiiher pUiiits. Sxu-h a S(;ieeii vnii ha opernted hy 
power If deshed. 




I^wUiifB — A, (.'flucroti' cahlnct for the sterilization of soil for the prnditetlon of cucumber 
li4ftfttf. Tha ^oll Is phieetl In the coiitnlners In which the plants iirc to he Krowii nnd 
tli«i»»« put hi th« cahhiet. the door closed, and the steam admitted throujch the plpf iu 
tbt top of the cabinet until the Sfoll Is hefit«d to tlli* K. IfVoia a half hour to nu 
hour IS u^tally re<iulred. 
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Several methods are employed for the production of greenhouse 
cucumber plants. (1) The seed is sown in beds and covered with 
one-half inch of sandy loam, leaf mold, or finely divided peat. As 
soon as the seedlings are up, which will be in about a week, they are 
transplanted to 3- or 4-inch pots or to veneer plant bands which are 
set in flats or directly on the benches of the plant house, as shown 
in figure 10. Some growers transplant the seedlings to 2-inch pots 
and make a second transplanting to larger pots, but as this entails 
considerable extra work and the results do not seem to be markedly 
superior to those secured with one transplanting, the practice of 
making two transplantings is not generally followed. (2) The 
seed is placed in the pots or the plant bands employed and covered 
with one-half inch of leaf mold, peat, or some similar material 
which will not pack. Several seeds are usually placed in each con- 
tainer and the resulting plants, thinned to two and finally to one, 
are grown on the benches in the plant house. This method may 
be modified by using a piece of inverted sod, a paper band,^ or some 
other device for supplying the plant with a mass of soil in which 
its roots can develop and which can be transferred to the location 
where the plant is to grow without disturbing this root system. 

Extreme care must be taken in handling the plants, as stunted and 
diseased seedlings will not give a satisfactory crop. It is a far better 
practice to grow the plants under the most favorable conditions in 
the shortest practicable number of days consistent with sturdiness 
and vigor than it is to sow the seed too early in the season and depend 
on bringing the plants to the correct size by planting time. With 
the proper conditions, it is possible to secure strong, healthy plants 
having several leaves and beginning to vine in from 5 to 6 weeks 
from the seed. 

The temperature and general management ot the cucumber house 
are very important factors in the production of good plants. The 
young plants are particularly sensitive to low temperature. Night 
temperatures of 65° to 70° F. and day temperatures of 75° to 85° 
will usually give good results. The house must be properly venti- 
lated, but this should be accomplished without sudden changes in 
temperature, and it is especially necessary that drafts be avoided. 
While the plants need considerable water, it is an easy matter to 
use too much, with resultant trouble from " damping-off." Insects 
should be controlled by the same measures used for the main crop, 
as explained elsewhere in this bulletin. 



SETTING THE PLANTS 



The most satisfactory planting distance will depend on the train- 
ing system adopted. Three main systems of training cucumbers are 
in use, but several modifications of these are described in this bul- 
letin. The planting distance must be made to accord with the 
system followed. When the A-trellis system is to be used, the plants 
are set in rows from 7 to 9 feet apart with the plants from 10 to 18 
inches apart in the row. The distance between the rows is usually 
proportioned to the width of the houses. With the " arbor " system 
the plants are set in rows 6 to 7 feet apart, with the plants from 2^ 
to 3 feet apart in the rows. The width of the rows may be varied 
in this case also to suit the dimensions of the house. When using 
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tlic otluM* iinpoitaiil sysliMU llie ])Iniits nre tniiiUHl- to slnkcH or 
stnii«rs attiiclied to wiros strotclied across tlie lioiise, iiiid cacli ])laiit 
is kept fiT(» and ilistiiict from its iiei^rliboi's. 'J1ie ilistaiia* bet\Y(»eii 
tlic rows rnii<;os from to 4 A fwt, witli the plaiit^s (i-oiii 1 U) *i feet 
apart in tlie rows. Tlic dosur tlie rows ai'e, the fartli^^i* apart ar€ 
UiH pljiiits in tJic rows. 

CtK^umlKM* plwiits slioidd not be placed in tlie lioiifies until tlie 
^^roimd lias been tlioroii*^lily propaivd. It is very important to have 
tlie soil ill a .satisfactory condition to ])i*omote «rrowtli as fai* as 
moisture and temperature are concerned. 'J'he rows must be sti ai^^ht, 
and- this is nsiially accomplished with the aid of gaiden line^, or the 
trroiind niHj-b« marked out with a lioi'.^e-drawn tool. If tliW ])lants 




I**u:I'i:k -Imuui of trdlls Iniftfly riniiln.vnl fur triilnlii;; ctiniinhors. 'riir fr:iiii('\vnii% 
Is nf 'J' hy -l-liirli or I!- hy -l-Iiirli sciiiitllii^'. and \vln*s iiii' KtrrU-Iicd Iioii/.uiitally vvfvy 
ffW IiicIh's. Tin* cuemiiln'r iiliiiUs arc trUiuiicd tu a sUi;;Ic* alt'iii, tr:iiiii*(I, and tifil to 
tliuse wirt^. 



have been <^rown in ])ots, each may be removed with ihe hall of soil 
intact by tnriiin<r the i)ot ii])sidc down and tai)pin;j^ the edge of it 
on some i)rojection, such as ihe handle of a Avhec^Ibari'ow, catching 
the plant in the other hand as it Iooscmis from the ])ot. If the plants 
nvo well watered before planting is begun, it will be a distinct help 
in keeping th(* soil ^iirromiding the I'oott^ from criiinbliug. If 
t\"oodeii or pa [km* bmiid^ al*e ittfiplo^fd for grOtriiig tJii> pbi-iits, tJiast? 
may be $lit» dowii tile side or one corncM* Mid VOTiOf ^1 before* i^ting 
the plaiit.^ in the hole f)i*e?i(ni.^l v prepared. Tim soil should he well 
fii'ined around the plant aft<M' it is plac(*d in the hole, and it is advis- 
able (o follow the planting very closely with a moderate applicatitai 
(d* wat<'r around the roots of the ])Iants. A little manui(* ima] »s a 
mideh alK)nt the fie^hly set plants is a decidinl ad vant ng(\ 
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TRAINING 

Figure 13 illustrates the A-trellis method of training the plants. 
The trellis is usually constructed of 2- by 4-irich scantlings initered 
together at the top and set in the ground at the bottom, usually with 
the apex of the trellis over a path. These timbers are from 7 to 10 
feet long, depending on the width of the house and the distance be- 
tween the rows, and are placed sufficiently close to prevent the sag- 
ging of the wires. Horizontal wires are stretched every few inches 
and fastened to the scantlings by staples. As the vines grow they 
are trimmed to a single stem and tied to the wires, one after another, 
as the growth of the vine progresses. The lateral shoots are nipped 
off just beyond the first female flower, and when the vine reaches 
the top of the trellis the terminal bud is nipped off. It is seldom 
practicable to keep the vines perfectly pruned, but unless the work 
is looked after with extreme care an excessive vine growth will 
soon result. 

When trained and pruned according to the " arbor " system every 
plant is trimmed to a single stem and trained to a string or wire 
attached to an anchor or stake set beside each. These supports are 
attached to a horizontal trellis 6 or 7 feet from the soil and fastened 
to the frame of the greenhouse. This trellis is usually made of wires 
placed at sufficiently close intervals to form enough support to 
sustain the plants as they spread over its surface. Each plant is 
allowed to set several cucumbers while it is reaching the trellis, but 
after the vines begin to spread over it they shade the underneath 
portion so much that further development of fruit or foliage is not 
possible. As soon as the plants reach the trellis the terminals are 
nipped off, with the result that several lateral branches arise near 
the place where the terminal was cut. These spread over the sup- 
ports, and the cucumbers are borne hanging through the trellis. 
Some pruning is necessary from time to time to prevent too rank 
a growth of foliage. Figure 14 shows the interior of a house where 
this system of training is in use. 

A house where the upright system of training is employed is 
shown in figure 4. Each plant is trimmed to a single stem and 
either tied to a slender lath attached to overhead wires carried by 
the frame of the house or to a heavy string attached to a^ similar 
support. Many growers prefer the string supports, as the vines can 
be twined around the strings as the growth progresses, thus avoid- 
ing a great deal of the tying necessary when lath supports are em- 
ployed. The lateral shoots are cut off just beyond the first female 
flower, and the plants are often carried to a height of 8 feet f roin the 
ground before the terminal shoot is nipped. Considerable training 
is necessary to keep the plants within bounds. This system allows 
the sun to have free access to the plants, and under such conditions 
there is less liability of diseases developing. Modifications of these 
systems can readily be made to suit the conditions of each grower. 

TEMPERATURE AND VENTILATION 

Most growers believe that cucumbers do best with a night tempera- 
ture of from 65° to 70° F. and a day temperature of 75° to 85°. 
While there is a difference of opinion as to the exact temperature 
needed by the crop, there is none as to the necessity for a uniform 
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teiiiperatnre. Miw-k^d fliictiifitioii.s in toiiiporjituro nro injurious to 
tho crop. Mild siirtdoii clum^ros jiro distinctly luiriiifiil. 'I1ic lionscs 
jniist bo ccpiippcd witli licjitin*: :ipp:irjitii.s tluit will niiiiiitiiin :i steady, 
niiiforiii tcMnpcnitnrc; inor(M)vcr, tlio dosirod tciiijHM'iitnre must ho 
iiifiintJiiiiod while suitnhio voutihitiou is <j:ivoii. A hiv<ic \)i\vt of the 
Uhitorial used by the phint in its <rr()wth comes from Urn aii- in the 
form of cnrbon dioxide. Tlie ;itniospliere normjillj^ ainf4iiiig but n. 
.small ptirceiitagt) of this couiititiiaut, mid it is mAoiM^rv tJint tlie 
iiir in ordor to thrive. Ventilation mnit be <''i\*eii 
witiigut Subject in<r the phints to driifts, :i,s they will induce powdery 
inildtsw and other trouI)les. Hy openin<r the ventiljitors on the .side of 
die house fnvay from tho dimU4on of fciie wind it is u^^ually poissiblo 




Kkm'UE 14. — Tb»» "iirbor" system of (nUnlns nu-ninbor piniils. in which tlio vines .-ire 
M Mowed tn S|.>r*»H(I over ii Irdlls 3iH>ni« 7 ftfct iilKivt.* tliti urniiinl. Strings t Iif I to 
jiucliors ill I lie t£()II and to tin- o\wln»ad trellis support tUc vlria^ until th«y r^ach I he 
tn-IUs. 



to secure suflieient yentihitioii without a dnift. Some jiir enters 
tlirou;xh doors, crevices, etc., and a lnr<rc portion of the necessary 
fresh air may reach the plants in this niaiiiier. Successful cuciiml)er 
<rrowers pay close attention to the vtaitiJaUoii of tJio liou«i(?$. openiiii; 
jijul cloying tha vuutJIators as of km is ti^'^Siiiity arises. A sudden 
oterca.ttin*: of tiie sky or .1 thundcr.'?t^irin ma? necessitate closinir the 
ventilators cpiickly, and the clearin<r away of* the clouds may require 
the opeiiin*: of them jii>t as (luickly. CSicuiuI)er houses niust have 
const4int att(?ntion. 

CULTIVATIMG AMD FEEDING THE CROP 

Wluiii the soil has been givmn ihm pj-gp^r prt»p« ration Mow the 
pliUJt*; are ^et in tli^ hnus(\s, cuItivH^ioii btTome^ a, fimphi matter and 
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is limited to the maintenance of a soil mulch and the control of 
weeds. While it is necessary to cultivate the crop during its early 
^ stages, many growers believe that there should be little stirring of 
the soil after picking begins. The cucumber is a very shallow rooted 
plant, and it is an easy matter to injure it through deep cultiva- 
tion. Many growers make a practice of applying a mulch of fine 
strawy horse manure to keep the soil from packing and to control 
weeds, thus avoiding the necessity of stirring it. This mulch as a 
rule is not applied until after the plants begin bearing. Such a cov- 
ering adds considerable plant food to the soil and is a distinct help 
in controlling moisture and in securing good yields. 

Applications of stable manure and fertilizers, as discussed in 
considering the preparation of the soil, will usually be sufficient to 
provide for the needs of the crop during the early stages of its yield- 
ing period. The plants are exceedingly heavy feeders, and if profit- 
able yields of cucumbers are to be expected the grower must fertilize 
them liberally. While good manure mulch applied about the time 
the plants come into bearing is a distinct help, this needs to be 
supplemented by the addition of such organic fertilizers as dried 
blood, pulverized sheep or cattle manure, or tankage. Chemical 
fertilizers, such as nitrate of soda, sulphate of ammonia, super- 
phosphate, or muriate of potash, may be employed, but these can be 
used in limited quantities only. Applications of 5 to 10 pounds of 
dried blood or tankage may be made to each 1,000 square feet of 
ground surface. Nitrate of soda or sulphate of ammonia should not, 
as a rule, be used at a rate greater than 200 pounds per acre at a 
single application. The potash salts may be used at a somewhat 
heavier rate, while superphosphate can be safely employed at a rate 
as high as 600 to 800 pounds per acre. The individual grower must 
study his conditions and learn the best fertilizer practice for him to 
follow. Where it is possible to secure plenty of manure, it is unnec- 
essary to use large quantities of commercial fertilizers. If it is pos- 
sible to secure such fertilizing materials as wood ashes, they may 
supply the cheapest form of potash. Irrespective of its source, plant 
food must be supplied in sufficient quantities to keep the plants in a 
vigorously growing condition. 

POLLINATION 

Both male and female flowers are borne on the same cucumber 
plant. The female flowers may be readily distinguished from the 
male by the presence of the small cucumber between the flower and 
the stem. Figure 15 shows both male and female flowers on the 
same plant. The male flowers usually appear first, and this some- 
times creates the impression that cucumbers will not be formed. 
This habit of the plant seems to be a provision of nature to insure 
a supply of pollen when the female flowers are ready. Pollination 
must be performed by some outside agency, and in greenhouse prac- 
tice bees are usually employed for the purpose. The hives are kept 
either on the outside of the houses, usually with a pane or two of 
glass removed, and the hive so placed that the bees enter the house 
through these openings, or the hives may be inside the houses. The 
number of swarms required to properly pollinate the cucumbers de- 
pends on the strength of the swarms and the size of the house. One 
strong swarm is usually sufficient for a medium-sized house, while 
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the very Ijir^^e Iioiisos now oxtonsively iMiiployod for tin* forcing of 
cncinnbcM's nuiy r(M|uire G to 8 s\v;irnis. The bees nsed for this 
^¥urk nniist he carefnlly looked iifter, jind most operators make a prac- 
tim of feeding them regularly, ns they do not seem to be wble ^'ure 
ifiiflicient food from the cne inn hers. The hives, as a rule, are umd 




S'lUUKK 15, — 'llHj niiU« ajid f«4n*il* flowcfr.s of tho cucumlMir, The (Iowit of tiio fciuak 
liIoilNliii \m v:Wmr]\\s, and thtf simill ctu-umlM'^r ii» ififm\. 



for only a few \feeks nt ti tinie ind then retnrned U) the apiary for a 
rest. Some of the larger greeidionse coneerns nniintain apiaj'ies to 
.<?npply tliem with bees for pollinating the enenniher blossoms. 'I1ie 
Avork is sometimes done by hand, a enmel's-liair brnsh hv\n*r nsed in 
transferring the pollen, bnt this method is laborious and is not to 
be recormnended exeept for very smdl houses*. 
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WATERING 

Cucumbers thrive best when liberally supplied with moisture, but 
the application of water may very easily be carried to the point 
where it becomes injurious. Many growers believe that it is better 
to give the soil rather heavy and less frequent applications. Many 
cucumber houses, especially those built during recent years, are 
equipped with overhead irrigation systems. Some growers believe 
that these systems interfere with the work of the bees, but if the 
watering is done while the bees are not at work, this objection does 
not apply. The use of such a system saves a great deal of hand 
work, distributes the water evenly, and the spray is a help in con- 
trolling the red spider. Should anthracnose, downy mildew, or 
angular leaf -spot appear, overhead irrigation should be discontinued 
or used very sparingly. 

ENEMIES' 

Sanitation is the most effective method of controlling greenhouse 
pests. Soil sterilization and the destruction of old plants by fire 
are also effective as control measures. The burning of sulphur or 
the vaporization of naphthalene just before the old crop is removed 
is effective in preventing reinfestation of the next crop with red 
spider, thrips, and other pests. Control methods for each particular 
pest are discussed in detail in the following paragraphs. 

Growers having difficulty with insect pests should write to their 
State entomologist, or to the Bureau of Entomology and Plant 
Quarantine, United States Department of Agriculture at Washing- 
ton, D. C. 

RED SPIDER 

One of the serious pests affecting greenhouse cucumbers is the 
red spider {Tetrunyclms telarms L.), which works on the foliage 
and, unless controlled, is almost sure to ruin the crop. Numerous 
control measures are used. Probably the most satisfactory method 
is to sterilize the soil with steam, as previously described, the sterili- 
zation being carried on during the summer months while the houses 
are unoccupied by crops. The absolute control of weeds, both in and 
around the greenhouse in summer, is a distinct help in controlling 
the red spider. Fumigation with either hydrocyanic-acid gas or 
tobacco is ineffective, but during the past few years naphthalene 
has come into considerable use as a specific fumigant for red spiders 
and thrips. For information concerning its use growers should 
write directly to the Boyce-Thompson Institute, Yonkers, N. Y., 
or to the Massachusetts Agricultural Experiment Station, at Am- 
herst, Mass. 

Syringing with water (provided weather conditions permit) is 
useful in checking the rapid increase of red spiders, and the wide- 
spread adoption of the overhead sprinkler system for applying 
water to greenhouse crops has made it possible to hold down 
the ravages of this pest on cucumbers. 

In recent tests a derris extract (diluted 1 part in 2,500 parts of 
water to give a rotenone content of 1 to 60,000i with total derris 



1 Prepared bv W. IT. White, principal entomologist, in charge, Division of Truck Crop 
and Garden Insects, Bureau of B^ntomology and Plant Quarantine, V. S. Department of 
Agriculture. 
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extractives of about 1 to 15,000) and sulphonated castor oil added 
as a wetting agent at the rate of 1 part in 400 parts of the prepared 
spray gave considerable promise in the control of this pest on cu- 
cumber, and its use is recommended. Proprietary derris sprays 
should be diluted and used as directed on the label of the container in 
which they are sold. 

Pyrethrum used either- as a spray or dust has thus far proved in- 
effective in the control of red spiders. 

The so-called " white oil emulsions " are also effective in control- 
ing the red spider on cucumbers. In using these the directions given 
on the label of the container should be carefully observed ; otherwise 
injury is likely to be experienced. 

GREENHOUSE WHITE FLY 

Few insects are more widely found in greenhouses than this white 
fly {Trialeurodes vaporariorum W.). It is .particularly destructive to 
the greenhouse cucumber; unless vigorously combated, it will soon 
ruin the crop. The mature insec^t may be recognized by its charac-' 
teristic white color and its habit of flying when plants on which it 
is working are disturbed. The immature forms may be found on 
the under side of the leaves as translucent whitish bodies. 

The standard remedy is fumigation with hydrocyanic-acid gas, 
which is produced either by the sodium cyanide " pot method " or by 
the use of calcium cyanide. In the pot method the gas is gen- 
erated by adding sodium cyanide to sulphuric acid and water. 
Sodmm-cyanide fumigation has in recent years been virtually sup- 
planted by the use of calcium cyanide, as this chemical in the form of 
fine granules, prepared especially for greenhouse use, can be merely 
scattered on the ground in the walks between the beds or benches. 

For cucumbers, use from one-eighth to three-sixteenths of an 
ounce for each 1,000 cubic feet of air space and expose overnight. 
It IS safer to begin with the -ounce dosage, especially in very 
tight houses; if this strength fails to kill all of the adults, the amount 
may be gradually increased until a killing dosage is reached. Cu- 
cumber foliage is very susceptible to the action of the gas, and serious 
injury to the plants may result if the above-mentioned amount of 
calcium cyanide is exceeded, except in case of older or leaky houses. 
The houses should be thoroughly aired before the sun hits them the 
following morning in order to avoid unnecessary burning from its 
rays. For the best results, the crop .should be on the " dry side " 
during the fumigation. If the plants and soil are too moist, burn- 
ing will sometimes follow. It is necessary to repeat the fumiga- 
tion 2 or 3 times at intervals of 8 to 10 days before complete con- 
trol is obtained. 

The cyanide and the resulting gas are deadly poisons and must 
be employed with the greatest caution. 

More complete information on the proper method of fumigating 
with this material is contained in United States Department of 
Agriculture Department Circular 380, Calcium Cyanide as a Fumi- 
gant for Ornamental Greenhouse Plants. 

APHIDS OR PLANT LICE 

Several species of aphids or plant lice attack greenhouse cucum- 
bers. These insects sap the vitality of the plants by sucking the 
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juices from the foliage and stems. In case of an incipient or lo- 
calized infestation, spray with a nicotine or other contact insecticide 
«^ such as pyrethrum or derris. 

A spray solution of nicotine sulphate (containing 40 percent of 
nicotine) and soap gives satisfactory control. The soap acts as a 
spreader, producing an even distribution of the spray over the leaf 
surface. Ordinary laundry soap will answer the purpose. In small 
quantities the spray is made up as follows: 

Nicotine sulphate solution (40 percent nicotine) 1 teaspoonful 

Soap 1-inch cube 

Water 1 gallon 

The soap is first dissolved in a small quantity of hot water and 
then diluted before the nicotine sulphate is added. 

It is essential that the application be thorough so that the insecti- 
cide will come in direct contact with the body of the insect. For 
more detailed information on the use of sprays and dusts for con- 
trolling these aphids consult United States Department of Agricul- 
ture Farmers' Bulletin 1499, The Melon Aphid and Its Control. 

If an infestation is general throughout the house, fumigation 
with the calcium cyanide, as recommended for the white fly, is a 
more effective and practical way to control this pest. Another 
method is to fumigate with smoke from burning tobacco stems or 
from some of the special nicotine-saturated papers or powders on 
the market. 

THRIPS 

In the spring and early summer, thrips often cause serious injury 
to cucumbers grown under glass. The onion thrips {Thrips tahaei 
Lind.) which is the species most often involved, is extremely small; 
it is pale lemon in color, but with a blackish tinge. Like white flies 
and aphids, they extract the vital juices of the plant at the point of 
attack. They are most frequently found on the foliage and cause it 
to turn brown and die. 

In recent tests a spray consisting of derris with sulphonated castor 
oil (turkey-red oil) added as a wetting agent (as discussed in the 
section on the red spider) produced a very high kill of the larvae and 
adults, and its use is recommended. Commercial preparations^ of 
derris with or without pyrethrum used as directed are also effective. 

STRIPED CUCUMBER BEETLE 

The striped cucumber beetle attacks greenhouse cucumbers, but such 
infestations are usually the result of growing near the greenhouse 
out-of-door cucumbers or cucurbits which act as sources of infestation 
for the indoor plants. Obviously, there is more danger of infestation 
with the fall crop, as the insects may come from out-of-door cucurbits 
nearby. The most effective control measures are to avoid growing 
out-of-door cucurbits near the greenhouse and to destroy old plants 
which may serve as harboring places for the insects. 

Spraying with pyrethrum is effective in controlling this pest. Such 
sprays should be used as directed on the labels of the containers. 
Another method consists of dusting with a mixture of 1 part of cal- 
^ cium arsenate and 15 parts of gypsum or land plaster. This material, 
besides being a stomach poison, also acts as a repellant. The plants 
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should be kept well coA^ered with the mixture until the infestation has 
been brought under control. 

DISEASES 

Practically all the diseases that attack cucumbers in the open may 
affect the crop when grown in the greenhouse. Sanitation, or keep- 
ing the house clean, and the prompt destruction by fire of diseased 
and dead plants, coupled with steam sterilization of the soil at 
least once each season, will do much toward controlling the various 
diseases affecting greenhouse cucumbers. Should anthracnose, 
downy mildew, or angular leaf spot appear, overhead irrigation 
should be discontinued or used very sparingly. 

ANTHRACNOSE 

Anthracnose, a fungus disease, caused by C oUetotrichwn lagen- 
armin (Pass.) Ell. and Hals., attacks the leaves, stems, and cucumbers 
and is characterized by dead brownish spots, one-fourth to one-half 
inch or more in diameter, on the leaves, and by discolored and 
shrunken areas on the stems. Thorough spraying with bordeaux 
mixture made according to the 2-4-50 formula will check the disease 
and prolong the life of the plants. Spraying should be begun when 
the first signs of disease are s.een and repeated at weekly intervals. 
More important, however, is the use of new or steam-sterilized soil 
for the crop and treating the seed for 5 minutes before planting 
in a 1-1,000 mercuric-chloride solution, followed by thorough wash- 
ing in water. 

DOWNY MILDEW 

Downy mildew, caused by Pseudoperonospora cuhenms (Berk, and 
Curt.) Rostew., is characterized by numerous small, angular, yel- 
lowish spots on the leaves, which eventually cause the yellowing, 
curling, and death of the foliage. It is one of the most serious dis- 
eases of greenhouse cucumbers. Fluctuating temperature, improper 
ventilation, and excessive moisture all tend to aggravate the trouble. 
Thorough and timely spraying with 2-4-50 bordeaux mixture helps 
to control mildew, but the application of preventive measures m 
careful management of the houses and the crop is to be recommended. 
The mildew is usually introduced into the houses from nearby green- 
houses or fields where a diseased vine crop has been grown. Hence, 
the disease may be prevented from getting into the houses by keeping 
vine crops as far as possible from them. 

BACTERIAL WILT 

Bacterial wilt, caused by Bacillus tracheiphUm Erw. Smith, often 
affects greenhouse cucumbers. It is characterized by a wilting of 
the plants, due to the growth of bacteria in the water vessels caus- 
ing toxins, and is similar in appearance to the wilting caused by 
lack of water. Death soon results, and the disease often causes 
serious losses. Bacterial wilt is transmitted from plant to plant, as 
well as carried over winter, by the striped cucumber beetle, and pos- 
sibly by other insects, and rigid control of these will materially aid 
in controlling the disease. Wilted plants should be promptly pulled^ 
and burned or buried. 
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MOSAIC 

Cucumber mosaic is characterized by mottling and curling of the 
leaves, by warted, mottled, or irregular fruits, and by a dwarfed 
growth of the plant. Like many other mosaic diseases, it is caused 
by a virus which is transmissible in the juice of diseased plants 
carried by insects, chiefly striped beetles and aphids, and by pickers. 
It is carried over winter in the seed of the wild cucumber, in the 
perennial rootstocks of the common milkweed and pokeberry, and 
in other host plants, but not to any important extent in the seed 
of the cultivated cucumber. The best control measures for mosaic 
in the greenhouse include regular fumigation to control insects 
which spread the disease and the prompt removal of mosaic plants 
to avoid its further spread during pruning and picking operations. 
All wild cucumber, milkweed, pokeweed, and other overwintering 
hosts in the vicinity of the houses should be dug up and burned. 
For more detailed information on the control of mosaic, see United 
States Department of Agriculture Department Circular 321, Con- 
trol of Cucumber Mosaic in the Greenhouse. 

ROOT KNOT 

Greenhouse cucumbers are subject to serious injury by nematodes 
(Heterodera marloni (Cornu) Goodey), or small eelworms, which 
infest the roots of this and many other plants, causing characteristic 
knots or swellings. These interfere with the normal activities of the 
plant, and unless protective measures are taken the pest will overrun 
the whole range of greenhouses, making it impossible to produce 
good crops. Steam sterilization of the soil is an effective control 
measure, and practically all growers of cucumbers^ in greenhouses 
look upon sterilization as a necessary measure. Owing to the habit 
of the pest of penetrating deeply into the soil, and even under the 
walks, it is necessary that the sterilization be very thorough. 

Certain other less serious diseases may attack the cucumber in the 
greenhouse, but these may ordinarily be controlled by seed treat- 
ment and proper greenhouse management, including soil steriliza- 
tion, ventilation, and sanitation. 

HARVESTING, GRADING, AND PACKING 

Under ordinary conditions, about 90 days elapse from the time 
the seed is sown until the harvesting of the crop begins. The cucum- 
bers must be gathered at frequent intervals-, as their market quality 
is injured if they are left on the vines too long, and the vines 
themselves are hurt if the cucumbers remain until the seeds begin 
to harden. It is usually sufficient to go over the vines every other 
day. The cucumbers are removed by severing the stems with a knife. 
It is not advisable to break off the cucumbers, as this may injure both 
the vines and the cucumbers. In small houses it is a simple matter 
to carry the crop to the packing house, but in large houses some form 
of conveyance, such as a truck running on the concrete walks of the 
house, must be employed. A hand truck suitable for the transporta- 
tion of the cucumbers to the packing house is shown in figure 16, 
which also illustrates the methods followed in grading and packing 
the product. As a rule, 3 or 4 grades are established, according to 
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(]iijili(y. Tlio. no. 1 <rrii(le consists of those ciiciiinbors tlint are 
straight, uniforinlv cylindrical, and of uniform color. The no. 2 
^rade consists of tliose varying slightly in shape and color from the 
best grade, whil^ tlie no. ;r*rra(le contains those enlarged at the ends 
or tiidaj'iirud gr cooj^j-id^d in tJic middla and nut of nuifurni color, 
while the ottier grade inclnd^^ the nnbbin.^, n^ed mainly for salads, 
wlicrc the shape does not make nmch diirerence. Fignre 17 shows 
tho four gra(l(»s into which the product of n large ^Middle West 
greenhouse range is divided. The variety in this ease is (he Tele- 
grai)h. The kind of packages used (lei)en(ls upon local customs and 
upon the demands of the markets to be supplied. \\\ i?ome cases 
si)lint baskets holdiiiif from 2 to *i dozQU cucuirdmr.s are (^m|)lojcd. 
In other esses crate?^ holding from 5 U) 6 doxen are n^»d. Figure, IS 




KlcriiK ICi. — The piickln;; Iions(» «tf n Unjio propulionso r;iUKv prodiirlnjr ixtvut qii.-intllK'S 
«>f ciiciiinbcr.s. The nnck is unnl i<> tmnsport tho tiiciiiiiItiMs from tli«» jU'rL'ifiili<)ii#« to 
Uir p:irkln^' Imuisc Only llic Ik-sI ^rjidcs iircr ptickrd In tlm brixc^. tli« poorer griidf^s 
iK'Iii;; piickrd In Iiiinipcrs and harnds. 



shows the containers used by the concern whose packing room is 
shown in fignre IG. The boxes arc used for the best of the (iroi) And 
hold from 1 to 2 dozen encumbers. The hampers and barrels ire eui- 
ploycd for the other grades. A largt producer in northern Ohio 
packs his entire product iu barreis, but it is carefully gradc^d and 
only one grade placed in a container. I n the liostou district, grecu- 
houso cucuuibers arc packed in standard bushel lug b(>.\(»s. The use 
of attractive containers, such as the boxes shown in figure IS. is a 
nnitcrial aid iu disposing of the crop. 

Keady access to markets which will easily consume the product of 
tha r»ng« i«i dc^imbk*. These nuirkets may be within trucking dis- 
tance or tticy may ^v^eraJ hundred luiJcs Jiway but remjily accessi- 
ble hy fa^t expr^^ iorf ice. Some grf)wer$ diip as matiy 150 b«r- 
rels of cucumbers a day during tJie height oi the sotts"on, and it is 
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jioccssarv tlmt proper iiiarkctiii*: fiu-ilitie?; W atailablo to handle 
these hir<re (iiiaiitities. Much of the product is handled on a commis- 
sion basis, but in some of the larjrer sections cooperative marketing 
associations are in existence, and these maintain in each of the larger 
distvibnting pohits an agent ^vhose dnty it is to distrlbntc the crop 
tt) tha be2t ndv^antnge. 




YIELDS AND RETURNS 



The yields depend n|)on the care nnd attention given the crop, 
Tnder favorable conditions from 30 to GO cncmnbers may be expected 
from each plant. As many as 100 to 120 cncmnbers have often been 
gathered from a single plant. As a rule, heavier yields will be 
li^^cnred from .spring-sown encumbers than are had from a fall or 
wintar crop. l\m pj'io€ received varies greatly and may range from 
m low 50 Cttiifcs to m nincli as $2 i)er dozen. The higher prices are 
received for the best grades and for that portion of the crop pro- 
(hu'cd at the season when there is the greatest demajid for a high- 
lass product. During the later ])ortion of the season of tiie spring 



(•!•(»]) ihv price soinotiines gous so low tJiat it cloc^ ruit p«j t() aoatiiino 
l)icKiiig iind peeking tlie eiu>iuiib^*j-s. 

No comprehensive st^iteiTicnt can be made relative to the retnrns 
to Ik? expected from a cucnmber crop. It is snfe to say tliat the 
grower avIio pro(hices maxinnnn yields of higli-qnality cncnmbers 
will ordintrily mtke « s«ti.vfaetory profik V^ry higli r^jrtig per 




lfe'iCJl?Kfi IS. — ContaiiiiTs! iwd iit t\ law cnruinher-growlng planl for nmrkHhig tit* 

product. 



>icre of ground enclosed in greenlionse.< nvc essential, on account of 
the cost of lion.^es iind emiipment and the heavy expeni$eK neee.wiry 
for fuel. laI)or, mannre, fertilizer, ])ackages. etc. 

The cucnmber is one of the most promi.^ing of the v(»getabl(»- forcing 
crops, but it can be snccessfnily nnxhiced only by p:»ying close atten- 
tion to all t he d e t^i i I k o f t.1 li .s h i gli 1 y i* peiri a 1 i zed i n d 1 1 ^ try . 
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